My object this evening is to emphasize, and also to indicate, some slight improvements on the method advocated, if not actually originated by the late Mr. Bidwell, whose comparatively early demise we nlust continue to deplore as a great loss to the science and art of surgery, as a great teacher of operative surgery, and as one of the pioneers in affording facilities in London for post-graduate education.
Pathology of Septic Peritonitis.-The peritoneal cavity is a large lymphatic cavity, containing between the chief cells readily demonstrable stomata through which germs introduced into it, and the toxins they have formed, easily escape into the whole system. The more these accumulate the more readily they are forced into the system, under the increasing pressure of the accumulating effusion, whilst at the same time the virulence and toxicity of the germs and their products, brewed under such conditions of intraperitoneal growth, are enormously exalted.
The Mode of Action of Free Drainage.-Free drainage acts by affording an exit for the septic organisms, and, as a result, not only reduces the intraperitoneal pressure previously exercised in forcing the toxic material into the system, but actually lowers the exalted virulence of the germs themselves. In 1910, in the second edition of his work on " Intestinal Surgery," and again at the Birmingham meeting of the British Medical Association in 1911, Mr. Bidwell directed attention to the methods of peritoneal drainage which he considered most successful. I should have been able to have supported his expression of views from personal experiences at that meeting, but for the fact that I was, rather unfortunately, engaged in another section.
The two principles of efficient drainage for the prevention or treatment of septic peritonitis consist in: (I) Arranging for the escape of the irritating fluid (gastric or duodenal contents, &c., or actual pus) at -the lowest point to which it tends to descend; and (II) routine bilateral subphrenic drainage.
SECTION I-DRAINAGE AT THE MOST DEPENDENT PARTS.
In perforative peritonitis, such free fluid as is not more or less locked up between the coils of the intestines and elsewhere tends to accumulate in the pelvis, and therefore drainage through the lowest practicable point of the pelvis is what we should aim at, in respect of such accumulation. In the case of married women this ideal has long been carried out, and drainage through Douglas's pouch, after perforating the posterior vaginal fornix, has for many years been the custom. The absence of such a space in men and the undesirability of using this route in the case of unmarried girls have induced surgeons to employ another mode of drainage in such cases. There seemed, indeed, no other safe route through the lowest part of the pelvis. For these reasons the method still most commonly selected is the insertion of a wide drainagetube, with or without a wick of gauze, down to the pelvis through a medium incision just above the symphysis pubis. The many recoveries from general peritonitis drained through the hypogastric incision show that this method, especially if a gauze wick is used, gives good results, though the fluid has to travel uphill, against the influence of gravity, a force which the capillary attraction afforded by the gauze wick, when properly inserted, largely overcomes. When once the first wick has been removed, however, it is frequently impossible to be sure that the second wick inserted has really reached the lower end, and beyond, of the MH-35 tube, which being stitched in situ is not removed for cleansing (owing to the difficulty in replacing it) during the first forty-eight hours or so, by which time a track will have formed; and yet it is just during these early days that the virulence of the sepsis remains at its height, and also the retention of the pus tends to aggravate the tendency to adherence between the coils, leading to fatal paralysis of peristalsis inmmediately, or before long. Clearly, therefore, a method of certain and rapid evacuation is inost desirable. As a sort of parenthesis, let me say a few words with regard to th7e difficulty in re-introducinig a gauze wick through a drainage-tube fixed in situ into the hypogastric incision, or elsewhere. If, as usual, with the ordinary bulbous-ended probe, an attempt is made to feed the wick down the tube, as often as not the gauze either goes straight down, but stops short of the inner end, beyond which it should reach, so as to lie in the peritoneal cavity; or the gauze ro]ls up into a mass a third or half the way down the tube, never reaching its inner end, and mechanically blocking the exit of any pus which by chance rises up to its level. These difficulties are due to the bulbous end of the probe piercing the meshes of the gauze and going beyond it, and, in its remlioval, tending to become entangled in them and so, during withdrawal, tending to drag out the gauze already inserted. Much the samiie difficulty, for the same reason, occurs if long sinus forceps are used for this purpose. WVhere a gauze wick has to be inserted along a tube, either before the tube's introduction or subsequently, when the tube is already fixed in situ, let me therefore recomnmend a pattern of probe ( fig. 1 ) formerly in vogue, but now almost abandoned, which I have re-introduced in my own practice-namely, a probe having two short prongs at the end.
You will see it illustrated in MacCormac's " Surgical Operations," (fig. 30, p. 23, vol. i), first edition, 1885, but it was omitted in the second edition of 1891. Originally called a " probe for the introduction of drainage tubes," it is better adapted for introducing the wick; a long, narrow, bayonet-shaped sinus forceps, of course, being much more suited for the introduction of a drainage-tube, as it permits the inner end of the tube to be compressed to its narrowest dimensions during insertion. The gauze fitted on to one prong of the probe can be readily inserted down to the inner end of the tube, and beyond, and the probe quite easily disentangled and withdrawn, without at the same time dragging back the gauze. In spite of the good results obtainable by such an uphill (hypogastric) method of drainage of the pelvis, it will be admitted that a route allowing mechanical evacuation assisted, arnd not resisted, by the force of gravity must, in a majority of cases, give still better results than the hypogastric route, even when a gauze wick is used. Abdominal and pelvic surgeons would, undoubtedly, prefer always to drain per vaginam, where it is feasible, rather than suprapubically. This, therefore, is the ideal principle we should keep in view; in married women, as we know, it is actually in use; in men and in unmarried girls this principle of drainage through the lowest part of the pelvis can be carried out by perforating the anterior wall of the rectum, the method advocated by Mr. Bidwell. In his " Intestinal Surgery " (1910 edition) he directed that the closed points of a long Wells's forceps, grasped by one hand within the pelvis, should be made to meet the double-gloved index-finger of the other hand introduced per anurn, only the thickness of the anterior wall of the rectum, just above the base of the prostate, intervening. The tip of the forceps so felt, with no loop of intestine, &c., intervening, is then, with a sharp jerk, made to puncture the anterior wall of the rectum and so to appear outside the anus. The blades of the forceps, being then opened, grasp the inner end of a wide drainage-tube, already supplied with lateral drainage holes, and the tube drawn up, so as to lie in the hollow of the sacrum, its inner end reaching about 1 in. below the sacral promontory. I think it is an advantage to have a second set of lateral holes a little lower down, close to the floor of the pelvis. After stitching the outer end of the tube to the perineum to avoid premature expulsion, the outer glove is removed from the outside hand and the gloved hands thoroughly sterilized, so that further intraperitoneal manipulations can be continued. Let me warn you that the routine precaution of previously emptying the bladder-if need be by catheterization on the table-is very necessary; and also that in closing the blades of the forceps whilst grasping the tube, particular care must be taken to avoid any loop of intestine slipping between the handles of the instrument. Even if he has previously mopped out the pelvis apparently quite thoroughly, the sudden gush of pus escaping through the rectal tube immediately it has been introduced will certainly astonish the surgeon at his first essay of this method, conclusively demonstrating the real value of this route.
Objections to Bidwell's Method of introducing the Rectal Drainage-tube.
As to the drawbacks of this method, those who have not tried it in practice will perhaps be horrified, and be inclined to regard it as " heroic," and surgically indefensible, since the forceps is first forced through into the rectum, and the drainage-tube is inserted into the pelvis after having"passed through the anus and rectum. Practical experience since 1910, in quite a considerable number of cases of general peritonitis, and to anticipate this condition in ruptured gastric and duodenal ulcers, has only served to confirm me in the belief that there is really no kind of danger in introducing the tube in this way, for the following reasons:-
(1) The first gush of pus, immediately the tube is introduced, washes away most of the faecal contamination on the tube, and when, as usual, the entire abdomen is subsequently thoroughly flushed with hot saline solution, little or no contamination from the introduced tube can remain.
(2) The virulence of bacteria within the rectum is practically nil, compared with the highly exalted condition of the same organisms which, ex hypothesi, are already within the peritoneal cavity; and as both sets of organisms are immediately subjected to such free irrigation, with pints and pints of hot solution, the objection to Bidwell's method is more theoretical than practical.
However, to combat the theoretical objection as to its being an unsurgical procedure, I have recently modified the technique of introducing the tube, which renders drainage by this route not only absolutely safe, but much more rapid in performance. For this purpose I have devised a drainage-tube introducer (fig. 2 ), which can be equally well used for drainage per recturn, per vaginam, and, as we shall see, also for loin drainage of the subphrenic regions, &c. The drainage-tube introducer is in the shape of a well-known form of periosteal elevator, with a blunt point at one end, which is slightly curved, for perforation of the bowel, or vaginal posterior cul-de-sac, &c., as the case may be; the other end being bulbous, with a depression between bulb and stem. A good-sized drainage-tube (No. 16 red rubber drainage-tube, measur--ing i in. external bore, or 5 in. internal bore), corresponding in diameter with the cylindrical shank of the instrument (but which can be less than this if desired), is just fitted over the bulbous end, which has a thread on it to prevent the tube slipping off; the free edge of the -tubing lies in the depression just beyond the bulb, so that no obstruction or kesistance is perceived in introducing the instrument through any structure-e.g., bowel, vagina, or abdominal wall. The objections to dragging the tube from without in are overcome by the use of this instrument devised for the introduction of the tube, whether through the bowel, vaginal fornix, or flanks, from within out.
The technique for pelvic drainage is as follows: One hand of the operator being double-gloved, the outer end of a stout tube about 7 or 8 in. in length, of suitable bore, is first slipped over the bulb of the instrument, what will be the inner end of the tube having large lateral holes already cut, as mentioned. To save time this preparation should be made before the operation is commenced. The blunt point of the curved end of the instrument, with its concavity directed forwards, is carefully introduced through the laparotomy wound behind the bladder (and the uterus in the case of women), and in the case of rectal, as compared with the vaginal drainage, the blunt point is made to project through the anterior rectal wall, at a spot just above the prostate in men, until it can be felt with the tip of the index-finger of the other hand.
In the case of vaginal drainage, the same manoeuvre is accomplished, Douglas's pouch being substituted for the anterior rectal wall. In both rectal and vaginal cases every care must be taken to ascertain that no coil of intestines or portion of other viscus e.g., bladder-intervenes. Then with a sharp movement the blunt point of the instrument is forced through the anterior rectal wall, or posterior vaginal fornix, on to the counter-pressing finger, and the instrument is drawn through with its attached tube. The inner end of the tube being brought to lie just below the sacral promontory, the outer end is stitched to the perineum, following Bidwell's scheme.
In practice, it is convenient to drain per rectum after having attended to the subphrenic regions, as below. SECTION II. We now come to the second principle of efficient peritoneal drainage in Bidwell's schemne-which consists in routine drainage of the right and left subphrenic regions through the loins. Bidwell directed this to be done through a vertical skin incision above each iliac crest, placed 1 in. behind the corresponding anterior superior spine. With one hand inside the peritoneal cavity to protect the viscera, the points of a large closed Wells's forceps are pushed between the muscular fibres of the abdominal wall into the peritoneal cavity. The blades of the forceps are then opened and grasp the outer end of the wide drainage-tube, the inner end of which is provided with lateral holes. Drawing the tube out to a suitable distance, the inner end is led up, on the right side, to lie between the liver and the diaphragm, and on the left side between the diaphragm and the spleen.
When the peritonitis is secondary to a ruptured appendicitis abscess, or gangrenous appendix, the appendix is first dealt with, and the abscess cavity drained through the loin rather than through the laparotomy wound, and the rectal and subphrenic drains are inserted.
With a view to obviating any risk of subsequent ventral hernia, Bidwell, in fact, recommended suture of the peritoneum in all cases of appendicitis abscess, complicated or simple, closing the front wound except for a gauze drain led down to the posterior sheath of the rectus, in view of muscle infection, drainage of the appendix abscess cavity being arranged through the loin, unless the abscess is so small and loculated that drainage is deemed unnecessary. In the case of associated peritonitis, the appendix abscess cavity, as well as the right subphrenic region, are drained through the right loin in the way indicated.
To prevent or treat septic peritonitis, the necessity for routine drainage of the subphrenic regions nmay not be apparent to some. My own attention was directed to its urgency as the result of two cases of ruptured gastric ulcer under my care some years ago. The perforations were readily discovered and easily sutured. Both patients died, and at the autopsy in each instance the general peritoneal cavity was found absolutely dry and free froin any trace of peritonitis from leakage, &c. In both instances death was found to be due to an undiscovered subphrenic abscess.
The reason, for routine subphrenic drainage in a case of ruptured gastric or duodenal ulcers, for instance, even when operated on at a quite early stage, is that the extravasated contents are very irritating, so that, in spite of free flushing, there is always a tendency for the spleen and liver to become united at their free edges to the superposed diaphragm, leading to the formation of subphrenic abscesses later on. The insertion of drainage-tubes affords a door of exit for such irritating fluid.
As to Bidwell's method of subphrenic drainage, anyone who has attempted it will know that the difficulty consists in keeping the inner end of even a stout rubber tube in the space desired, as it tends at once to slip out towards the median line, and not to remain between diaphragm and liver or spleen. Another difficulty in using loin drainage, whether leading to the diaphragm or down to the appendix region, is the invariable tendency to kinking even of a stout tube where it passes through the abdominal wall. If gauze wicks are used, this is still a great practical difficulty, since the kinking prevents satisfactory replacement of the gauze wick when changed after the operation. To obviate both difficulties-the kinking of the tubes and displacement of the inner end, whether used for the subphrenic or appendix regions-it occurred to me to muake it more rigid, by the insertion of a solid pewter bougie of narrow bore, before drawing it through the loin. I first used an old-fashioned pewter sound, cutting off the handle, but at my request Messrs. Allen and Hanburys have nade thin 12-in. pewter rods with rounded ends.
Technique for Subhrenic Draitage.
The drainage-tube with lateral holes at its inner end is adjusted to the bulbous end of the drainage-tube introducer, and one of the pewter rods inserted down the tube. The blunt point of the introducer is pushed through the loin from within out, or the skin is cut down upon where it is seen to project, and the tube drawn out for a certain distance.
Detaching the introducer fromn the tube, the pewter rod is then withdrawn until its inner rounded end is just distal to the lateral holes, so that it may not project through these, or the inner end, and perhaps scrape peritoneal surfaces. The inner end of the tube is then led down to the region of the appendix abscess cavity, or upwards, to lie snugly between the diaphragmf and liver or spleen, as the case may be. The malleable pewter rod enables one to mould the tube at its inner end, and where it traverses the loin, so that it rem-lains where desired. The superfluous portion of pewter rod, outside the body, is then cut off.
In addition to the pewter rod, a gauze wick may also be inserted at the time of operation, if desired. Such pewter rods are inexpensive (costing only ls. 6d. each, the superfluous cut-off portion being also used for drainage), and can be used over and over again. There is plenty of room for drainage between rod and tube, and capillary attraction also plays an important part. A hollow pewter sound presents no superiority, I find, to the solid form, as its lumen is commonly observed to be kinked where it has passed through the loin.
Having secured subphrenic-and, in appendix cases, appendix cavity-and rectal drainage in this way, but not earlier, the laparotomy wound is held open and thorough flushing carried out with jugful after jugful of hot saline lotion at 1120 to 1150 F., the coils of the intestine meanwhile being gently but thoroughly overhauled to facilitate the escape of accumulations of irritant material. Should adhesions be evident between the coils, these should be gently but thoroughly separated, dividing definite bands of adhesions between two ligatures as usual. In a case seen at a late stage careful search should be made for distended coils, and these then followed down until the adhesions distal to the distension are found and dealt with.
Drainage through the rectal tube practically ceases in three or four days, when the tube may be removed. Drainage through the loin tubes is generally a little longer, and on their removal gauze wicks are useful till the discharge ceases.
In a case recently under my care, most offensive pus, containing streptococci and Bacillus coli, filled the peritoneal cavity, as the result of a neglected appendicitis, the detached distal half of the appendix being found adherent, just above the right groin, to the anterior abdominal wall. Draining as I have indicated above, the young man did well for several days, and then severe vomniting set in, unchecked by ordinary methods and becoming faecal. Realizing that this could only be due to paralysis of the bowel from recently formed adhesions, I opened the abdomen, and found a greatly distended coil of small intestine lying transversely in the epigastric region. Following this down towards the right loin a firm band of adhesions was detected, apparently to the great omentum, which had been found at the first operation enormously thickened and adherent to the front of the cocum, which had also perforated. Releasing the obstruction, and re-introducing rectal and subphrenic tubes have resulted in recovery.
It is certain that the patient was doomed to die of a most distressing form of obstructive peritonitis had not the treatment indicated been promptly undertaken. Many of my audience have, doubtless, had a similar experience, and my object in mentioning this recent case is to urge greater boldness and promptness in dealing with these otherwise hopeless conditions. It is more than probable that subsequent discussion will reveal the fact that the few details of technique which I have worked out for myself and have here recorded have long ago been anticipated by others. It may not be amiss, however, especially for the younger generation of surgeons, to have a definite plan of campaign placed before them. Even more important is it for the physician and general practitioner to try and realize what has been done, and what may yet be done, by vigilance, promptness, and boldness in attacking an otherwise hopeless and most painful condition. Ignoring the significance of the early symptoms in the first place, and timidity in treatment subsequently, are the two chief factors which are responsible for the too high mortality still occurring in septic peritonitis, in spite of the remarkable triumphs already achieved.
Note as regards the Rectal and Drainiage-tube Introducer.-A multiplicity of instruments being expensive and inconvenient, this objection to adding to one's armamentarium has to some extent been met by giving to the new weapon multifarious uses. Its shape and structure still permit it to be used as a periosteal elevator, and the eyelet seen near the blunt-pointed end converts it into a serviceable pedicle needle, in an emergency. For those who prefer a lighter but sufficiently strong instrument, it can be obtained with a hollow shank, opening just proximal to the eyelet, so that it can be employed for irrigation purposes, the tubing being adjusted to the bulbous end.
DISCUSSION.
Mr. BETHAm ROB3INSON thought that as in some cases where a hypogastric drain was placed in the right half of the pelvis there was a spread of suppuration and a collection on ihe left side, a drain into the rectum through Douglas's pouch might avert this. He did not agree with lavage in appendix cases, and preferred dry sponging.
Mr. J. D. MALCOLM said that when he first began to perform abdominal operations it was usual to drain the peritoneal cavity very frequently and he thought perhaps this was necessary then to allow an escape of the fluid exuded as a consequence of the free application of carbolic acid to the peritoneum, in solution and as a spray, at that time. More recently drainage had been employed much less after. but it was still necessary in some cases. For example, he had recently operated upon a number of cases of old-standing pelvic suppuration in which pus extended beyond the Fallopian tubes to the peritoneal cavity, wlhere it was confined by adhesions. In such cases he thought drainage gave an extra chance of success, and much the most satisfactory method was by means of ain opening into the vagina. This was not only the most dependent point in the peritoneal sac, but also the nearest external surface to the site of infection. With regard to drainage in other forms of septic mischief, he would like to emphasize the suggestion of Mr.
Berry that the treatment should vary with the circumstances. For example, in a case of acute appendicitis when there was a collection of fluid in the peritoneal cavity, either clear or slightly cloudy from the presence of leucocytes, and which was generally supposed-to contain the Staphyllococcus albuts, drainage at any point was sufficient, and indeed drainage was often not necessary. But a little later when the exudate had become sticky and contained more virulent organisms drainage was essential and it might be necessary to drain many foci, whether in the loins, under the liver, or amongst coils of intestine. The drainage provided should then be as direct as possible, and even with many points of exit the chances of success might be small. In such cases an advance was to be gained more by an early diagnosis, followed of course by immediate treatment, than by improvements of method.
Mr. SAMPSON HANDLEY said that he felt Mr. Curtis had done a useful thing in calling attention to the method of drainage per rectumni, and thouglh, personally, he had always used the hypogastric route with satisfaction, he proposed to try the method. He could not, however, agree with Mr. Curtis as to the necessity of draining the loins, for, in his opinion, the Fowler position sufficiently insured drainage of the subphrenic pouches in cases where adhesions were absent.
It was, however, necessary to pay sufficient attention to these pouches in flushing out in cases of perforated gastric or duodenal ulcer. That brought himn to, the question of abdominal lavage. It had certainly in the past been used too frequently, but he thought the present tendency was not to use it often enough. To put it briefly, he believed in washing out wherever there was gross contamination of the peritoneum with masses and particles of food, as in perforated gastric ulcer. They ought surely to be got rid of by the surgeon, and, in his opinion, lavage did far less injury to the peritoneum than scrubbing its surface with swabs. IIe believed, however, that the fluid was often used far too hot; he personally never used it above 1040 F., and he certainly thought temperatures of 1100 F. and over might injure the peritoneum and produce serious shock. He could not agree entirely with Mr. Fagge about the impossibility of draining the general peritoneal cavity. It was no doubt true that a drainage-tube placed in the peritoneum of a healthy animal might become encysted in a very few hours, but the conditions were very different in acute peritoneal infection where the effusion was being digested and liquefied by septic micro-organisms. In such conditions he believed drainage of the general cavity was possible, at any rate for the first few days, and there could be no doubt of its utility.
The PRESIDENT (Mr. G. H. Makins, C.B.) thanked Mr. Curtis for his interesting paper. He thought the prognosis in general peritonitis was in great measure dependent on the original cause of the individual case. He thought the question of suprapubic pelvic drainage, or drainage through the rectum, was rather a question of haste on the part of the surgeon than of importance in the prognosis, as a hypogastric drainage-tube usually acted efficiently. As to the efficacy of multiple drains, in his own experience it was rare that more than one of the tubes furnished any discharge after the first few hours. His own experience was opposed to the employment of irrigation, although he thought Mr. Handley made out a case for it in gastric perforations where a large amount of stomach contents had escaped. Mr. CURTIS, in reply, said that in the discussion the views expressed in the paper on the subject of drainage were generally approved of. The discussion, in fact, was directed not so much to the subject of drainage as to the vexed question of the toilet of the peritoneum and the choice between dry-swabbing and flushing with hot normal saline solution, many speakers appearing to prefer dry-swabbing, and to regard irrigation as somehow dangerous, though no definite evidence was brought forward in support of this old view. From a large experience and uniformly satisfactory results, he was strongly in favour of the freest irrigation, provided that before this was commenced bilateral subphrenic drainage-tubes, lined with thin pewter rods to prevent kinking, &c., as described in the above paper, and drainage at the lowest point of the peritoneal cavity, per vaginam or per rectum, according to circumstances, had been arranged. The freest irrigation, with these precautions, not only flushed out every corner of the peritoneal cavity and the spaces between the coils of the intestines, &c., but tended quickly to reduce the shock from which such patients naturally suffered. During the irrigation the coils were gently manipulated and all adhesions were carefully separated. By thus floating away all infective material, gastric contents, &c., the chances of subsequent intestinal adhesions, and fatal paralysis or obstruction of the bowel, were greatly minimized. This could not be so well and certainly achieved by dry-swabbing unless considerably more shock was caused, and damage to the peritoneum itself, than was the case with irrigation. There was certainly no danger of washing infective material into previously uninfected areas if the drainage-tubes-especially when lined, as he had described, with pewter rods-were properly inserted. There was a danger of this when flushing was done without allowing for the freest and speediest exit of the fluid by preliminary drainage through the lowest point of the pelvis and through the loins. Such a faulty method of drainage being abandoned, there no longer existed any objection to irrigation in his opinion. On the contrary, lhe considered it safer and better than dryswabbing, for the reasons stated.
